The vocal motor plan is one of the most fundamental and poorly understood elements of primate vocal production. Here we tested whether a single vocal motor plan comprises the full length of a vocalization. We hypothesized that if a single motor plan was determined at vocal onset, the acoustic features early in the call should be predictive of the subsequent call structure. Analyses were performed on two classes of features in marmoset phee calls: continuous and discrete. We first generated correlation matrices of all the continuous features of phee calls. Results showed that the start frequency of a phee's first pulse significantly correlated with all subsequent spectral features. Moreover, significant correlations were evident within both the spectral and temporal features, but there was little relationship between these feature classes. Using a discrete feature, 'the number of pulses in the phee call', a discriminant function was able to correctly classify the number of pulses in the calls well above chance based solely on the acoustic structure of the call's first pulse. Together, these data suggest that a vocal motor plan for the complete call structure is established at call onset. These findings provide a key insight into the mechanisms underlying vocal production in nonhuman primates. Ó
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Motor control occurs through an interaction between the sensory and motor systems (Jordan & Wolpert 2000; Shadmehr & Wise 2005) . At the initiation of a deliberate action, the motor system establishes a plan consisting of the sequential steps leading to an end goal. Sensory feedback about environmental perturbations occurring during the action are then integrated with the motor plan in order to produce the observable behaviour. Importantly, these two elements of control, the initiation of a planned motor action and modifications to that plan in response to events that occur during the action, are independent aspects of a motor act. When a monkey decides to reach for a fruit on a branch, for example, a motor plan is generated and executed with the end goal being to grasp the fruit on the branch. Wind might begin to shake the branch, forcing the monkey to adjust the timing and trajectory of the reach to achieve the goal. Similarly to visually guided behaviours, an analogous process presumably occurs for vocal motor actions (i.e. vocal production), but considerably less is known about this system in nonhuman primates.
Evidence suggests that deliberate motor actions involving a sequence of events are planned prior to the onset of the initiating act (Sternbert et al. 1978; Sarlegna & Sainburg 2008) . The notion of a motor plan was initially developed from the observation that in speech each individual motor act in a sequence is not produced independently, but as a single organized motor pattern (Lashley 1951) . Since the elements of the action are produced as a single event, a plan for all components must be generated prior to the initial action. Some of the most elegant examples of this process come from oculomotor eye saccades (Zingale & Kowler 1987) . When viewing the world, we constantly make saccades to encode the stream of information available in the visual field. Although some saccades are reflexive, occurring in response to peripheral events that drive shifts in attention, most are deliberate actions that involve planning prior to execution. Zingale & Kowler (1987) , for example, showed that humans plan the full sequence of up to five saccades prior to the initiation of the first oculomotor act. These authors hypothesized that one benefit of planning all events of a sequential motor act at onset is that it frees resources, such as attention, that can then be used to detect and encode sensory events that occur during the motor action. This would potentially be important for the feedback critical to modifying the motor action in response to unexpected environmental disruptions. As many vocalizations consist of a series of acoustically and temporally distinct pulses, it is possible that a motor plan is also generated before the vocalization is produced. For the vocalization to be planned, however, it must be a deliberate motor act.
